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SYSTEM AND METHOD FOR INTEGRATING CALL DETAIL RECORDS 
FOR A MULTIPLE NETWORK ENVIRONMENT 



TECHNICAL FIELD 

The present invention relates to systems and methods for integrating 
5 call detail records for a multiple network environment. 

BACKGROUND ART 

The primary elements of an existing wireline intelligent network are 
a switching system, a signaling network, a centralized database, and an operations 
support system which supports the database. In general, the switching system 

10 intercepts a call from a call source, and suspends call processing while launching a 
query through the signaling network to the centralized database. The database, in 
turn, retrieves the necessary information to handle the call, and returns that 
information through the signaling network to the network switch, which may be a 
local digital switch, so that the call can be completed. The operations support system 

15 administers the appropriate network and customer information, including wireline 
call detail records. 

The intelligence of the intelligent network is found at the service 
control points. A service control point is an on-line, real-time, fault-tolerant, 
transaction-processing database which provides call-handling information in response 

20 to network queries. The signaling network is made up of signal transfer points. A 
signal transfer point is a packet switch found in the common-channel signaling 
network. The signal transfer point is used to route signaling messages between 
network access nodes, such as switches and service control points. Signaling System 
7 is a common communications protocol used in common-channel signaling 

25 networks. 

In addition to the existing wireline application intelligent networks that 
have been in use for many years, wireless application network systems have become 
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widespread. Unfortunately, wireless application networks sometimes fail to take 
advantage of existing network architecture, but instead employ a separate wireless 
application network including separate full call detail records. As such, customers 
that subscribe to wireless services in addition to wireline services are faced with 
5 separate service bills for their wireless and wireline subscriptions. 

For the foregoing reasons, there is a need for a system and method 
that reduces the burden placed on the end customer by the separate and sometimes 
confusing customer billing statements. 

DISCLOSURE OF INVENTION 

O 10 It is therefore an object of the present invention to provide a system 

jfj and method for integrating call detail records in an integrated wireless/wireline 

network, that is capable of combining wireless and wireline call detail records that 
llj correspond to the same customer into an integrated call record. 

In carrying out the above object, a system for integrating call detail 
% 15 records for a multiple network environment is provided. The system comprises 

111 access manager control logic, switching control logic, and an operations support 

jjj system. The access manager control logic is connected to a wireless network, and 

is configured to generate a wireless call detail record in response to placement of a 
wireless call from a call source having an identity. The switching control logic is 
20 connected to a wireline network; and, the switching control logic is configured to 
generate a wireline call detail record. The operations support system has call detail 
record control logic. The call detail record control logic is configured to receive the 
wireless call detail record from the access manager control logic and to receive the 
wireline call detail record from the switching control logic. Further, the call detail 
25 record control logic is configured to combine to wireless and wireline call detail 
records that correspond to the same customer into an integrated call record. 

Preferably, the operations support system receives the wireless call 
detail record from the access manager in a first call detail record stream, and 
receives the wireline call detail record from the switching control logic in a second 
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call detail stream. Alternatively, the access manager sends the wireless call detail 
record over a signaling network to the switching control logic; and, the operations 
support system receives the wireless call detail record and the wireline call detail 
record from the switching control logic in a combined call detail stream. 

5 In a preferred embodiment, the system for integrating call detail 

records further comprises a wireless customer care center configured to communicate 
with the operations support system to retrieve at least part of the integrated call 
record on demand. Further, the wireless call detail record preferably includes at 
least one item from the group consisting of: a mobile identification number, an 
10 electronic serial number, dialed digits from the call source, a call source location, 
and a call duration. Further, the wireline call detail record preferably includes a full 
q call analysis including call routing information. Still further, the wireline call detail 

JJf record preferably includes feature usage information corresponding to the customer. 

ii] Further, in carrying out the present invention, a method for integrating 

jjj 15 call detail records in a multiple network environment is provided. The method 

comprises generating a wireless call detail record, generating a wireline call detail 
s % record, receiving the wireless call detail record and the wireline call detail record at 

lU the operations support system, and combining wireless and wireline call detail 

J records corresponding to the same customer into an integrated call record. The 

*£r 20 wireless call detail record is generated at access manager control logic connected to 

a wireless network. The wireline call detail record is generated at switching control 

logic connected to a wireline network. 

Still further, in carrying out the present invention, a multiple network 
system for integrating call detail records comprises a wireless network, access 

25 manager control logic, a wireline network, switching control logic, and an operations 
support system having call detail record control logic configured to combine wireless 
and wireline call detail records that correspond to the same customer into an 
integrated call record. Preferably, the wireless call detail record is received from the 
access manager control logic in a first call detail record stream, and the wireline call 

30 detail record is received from the switching control logic in a second call detail 
stream. 
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The advantages associated with embodiments of the present invention 
are numerous. For example, systems and methods of the present invention for 
integrating call detail records in a multiple network environment can combine 
wireless and wireline call detail records that correspond to the same customer into 
an integrated call record. As such, embodiments of the present invention are 
particularly useful in a combined network that is utilized for both wireline and 
wireless applications. 

The above object and other objects, features and advantages of the 
present invention are readily apparent from the following detailed description of the 
best mode for carrying out the invention when taken in connection with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 is a diagram illustrating a system of the present invention 
for integrating call detail records in a multiple network environment; 

FIGURE 2 is an alternative embodiment of the present invention; 

FIGURE 3 is a diagram illustrating examples of information that may 
be contained in the wireless and wireline call detail records, and then combined into 
an integrated bill; 

FIGURE 4 is a block diagram illustrating a method of the present 
invention for integrating call detail records in a multiple network environment; and 

FIGURE 5 is a block diagram illustrating a preferred method of the 
present invention for receiving the wireless and wireline call detail records in 
separate logical flows to the operations support system. 
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BEST MODES FOR CARRYING OUT THE INVENTION 

With reference to Figure 1, a system of the present invention for 
integrating call detail records in a multiple network environment is generally 
indicated at 10. System 10 includes a network that provides service for both wireline 

5 applications and wireless applications. The wireless application network portion 
includes a service location register such as Wireless service location register 12 and 
an access manager/access controller 14. Access manager control logic is performed 
by access manager 14. The wireline network portion of system 10 includes an 
integrated service control point 16 and a switch 18, as shown. Switching control 

10 logic is performed at switch 18. Dashed line 20 separates the wireless and wireline 
sides of the network, and helps give a better appreciation of the advantages of 
embodiments of the present invention. Namely, embodiments of the present 
invention provide a way for an integrated wireline and wireless network to provide 
for integrated accounting management. Separate wireline and wireless call detail 

15 records are collected, processed, and combined (as appropriate) for the purpose of 
customer care and billing. Preferably, the present invention is implemented with 
Personal Communications System Access Network (PCSAN) or Generic-C 
architecture wherein the wireless side of the network has some necessary information 
for customer care and wireless billing (for example, air time and location); and, the 

20 wireline side of the network has complete information for customer wireline billing 
(for example, feature usage and toll call information). 

As PCSAN is an innovative architecture that combines wireless and 
wireline networks, embodiments of the present invention advantageously provide 
integrated systems and methods for integrating call detail records in such combined 
25 networks. Advantageously, a combined wireline and wireless network is cost- 
effective in that intelligent (and expensive) portions of the network may be shared 
by wireline and wireless applications, preventing the need to duplicate costly 
systems. 

With continuing reference to Figure 1, WSLR 12 is connected to 
30 access manager 14 by link 22, while integrated service control point 16 is connected 
to switch 18 by link 24. Further, WSLR 12 is connected to integrated service 
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control point 16 by link 26; and, access manager 14 is connected to switch 28 by 
interface 28. A suitable signaling protocol for the integrated wireline and wireless 
network is Signaling System 7. Further, a suitable interface 28 for connecting access 
manager 14 to switch 18 is a TR-303, GR-303, or equivalent interface. 

5 An operations support system 30 is connected to access manager 14 

by link 32, and is connected to switch 18 by link 36. Of course, there may be 
multiple operations support systems. In accordance with the present invention, 
wireless call detail records are received from access manager 14 at operations support 
system 30 in a first stream as indicated by arrow 34. Further, in accordance with the 
10 present invention, wireline call detail records are received at operations support 
system 30 from switch 18 in a second stream as indicated by arrow 38. 

Operations support system 30 initiates appropriate call detail record 
control logic to combine wireless and wireline call detail records that correspond to 
the same customer into an integrated call record. Preferably, a plurality of wireless 

15 customer care centers 40 are connected by links 42 to operations support system 30. 
Accordingly, wireless customer care centers 40 are configured to communicate with 
operations support system 30 to retrieve at least part of the integrated call record on 
demand. That is, operations support system 30 combines the "simple" data in the 
wireless call detail record with the detailed information from the wireline side of the 

20 network to provide an innovative and useful combined call detail record. The 
advantages accruing to the use of a combined call detail record in accordance with 
the present invention are numerous. For example, a wireless device customer may 
place a call to one of the wireless customer care centers, with questions about either 
wireless or wireline call services. As such, the representative at the customer care 

25 center has access to both wireless and wireline call detail record information in a 
single integrated call detail record. 

Preferably, and as shown in Figure 1, the wireless call detail record 
from access manager 14 is received in a first call detail record stream 34, and the 
wireline call detail record is received from switch 18 in a second stream 38. The 
30 first and second streams are logical flows, and it is to be appreciated that a point-to- 
point connection is not being implied here. 



-6- 



1610 . 

USW'0487 PUS 



As best shown in Figure 2, alternatively, a single stream may be 
utilized. Of course, at this time, the inventors prefer that two separate streams be 
used, but alternatively a single stream may be used, possibly as an interim solution. 
In Figure 2, system 50 includes access manager 52 communicating through network 
5 54 to switch 56. Access manager 52 is connected by link 58 to network 54 which 
is connected by link 60 to switch 56. As indicated by arrow 62, wireless call detail 
records are sent over network 54 to switch 56. Thereafter, an integrated bill 64 may 
be created by combining wireless and wireline call detail records sent in a single 
stream. As shown, integrated bill block 64 is connected to switch 56 by link 66, and 

10 wireless and wireline call detail records are shown being sent to integrated bill block 
64 by arrows 68 and 70. Network 54 may take many forms such as, for example, 
network 54 may be the signaling network illustrated in Figure 1. That is, the 
wireless call detail record may be sent over the signaling network along arrows 
80,82,84 to switch 18 (Figure 1), and then sent to Operations Support System (OSS) 

15 30. 

With reference to Figure 3, preferred implementations for the wireless 
call detail record and wireline call detail record are illustrated, with a wireless call 
detail record indicated at 90 and a wireline call detail record indicated at 92. 
Wireless call detail record 90 preferably includes simple information that preferably 

20 relates to a call as the call is placed, and information that is available in real-time at 
the customer care center. That is, the information in the wireless call detail record 
is obtained immediately when a wireless call is placed, and it is then almost 
immediately available at the wireless customer care center in the event that a 
customer calls the care center with questions about their call. As shown, wireless 

25 call detail record 90 preferably includes mobile identification number 100 (for 
example, the phone number), electronic serial number 102, dial digits for the current 
call 104, location of the call source 106, and duration of the call 108. 

Further, wireline call detail record 92 preferably includes full digit 
analysis 110, detailed information on all types of calls 112, and feature usage 
30 information 114 for any features that a customer subscribes to. That is, the 
information contained in wireline call detail record 92 is very detailed and very 
complete because this information must be sufficient to generate a wireline billing 
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record. As such, the wireless call detail record may contain only a limited amount 
of information, and then advantageously in accordance with the present invention be 
combined with the wireline call detail record to provide a combined integrated bill 
94. The combining of wireless call detail record 90 and wireline call detail record 
5 92 is graphically illustrated by arrows 96 and 98. 

It is to be appreciated that the interface between the wireline switch 
and the operations support system (as well as other interfaces) may take a variety of 
forms as appreciated by one skilled in the art. For example, when the interface 
between the wireline switch and the operations support system is an interface 
10 between two different companies, exchange message interface (EMI) is a preferred 
format for messaging. Further, for example, when the interface between the 
Q wireline switch and the operations support system is internal to a single company, 

jtt automatic message accounting (AMA) is a preferred format for messaging. Of 

v§ course, one of ordinary skill in the art appreciates that many of the different links 

m 15 and interfaces involved in a wireline and wireless combined network may take many 

forms. 

% With reference to Figure 4, a method of the present invention for 

iV integrating call detail records in a multiple network environment is generally 

3 indicated at 120. At block 122, a wireless call detail record is generated. The 

20 wireless call detail record is generated in response to placement of a wireless call 
from a call source having an identity. The identity may be, for example, a mobile 
identification number and/or an electronic serial number. The wireless call detail 
record is generated at access manager control logic connected to the wireless side of 
the network. Preferably, the access manager control logic is located within access 
25 manager 14 (Figure 1). At block 124, a wireline call detail record is generated at 
the switching control logic. Preferably, the switching control logic is located at the 
local switch 18 (Figure 1). The switch is connected to the wireline side of the 
network. In a preferred implementation of the present invention the wireline and 
wireless sides of the network, as best shown in Figure 1, are connected by the 
30 signaling system (link 26) and by the call interface 28 (suitably a TR-303, GR-303, 
or equivalent interface). 
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At block 126, the wireless call detail record is received from the 
access manager control logic at the operations support system. At block 28, the 
wireline call detail record is received from the switching control logic at the 
operations support system. At block 130, wireless and wireline call detail records 
5 corresponding to the same customer are combined into an integrated call record. 



With reference to Figure 5, in a preferred embodiment of the present 
invention the wireless call detail record is sent in a first stream (block 142) and the 
wireline call detail record is sent in a second stream (block 144). The first and 
second separated streams (logical flows) are best shown in Figure 1 by arrows 34 and 
10 38. Of course, this is preferred, but alternatively a single stream may be utilized as 
best shown in Figure 2. 

;D Advantageously, embodiments of the present invention reuse wireline 

= jj network services, that is, the features and billing services located in the wireline call 

2|: detail record. Further, embodiments of the present invention are advantageous in 

Iff 15 that the present invention facilitates handling of a majority of wireless customer care 

J" center calls. For example, many wireless customer care center calls relate to call 

O credit, trouble resolution, air time ratings, inquiries about pre-paid calling, and 

jlj roaming information. As much of this information exists in the wireline call detail 

record as opposed to the "simple" wireless call detail record, embodiments of the 
# 20 present invention are advantageous in that the combined call detail record contains 

all necessary information for the service representative to handle the call, resulting 
in better overall service from the WCCC. Further, although separate stream or 
single stream embodiments of the present invention may be implemented, it is 
preferred that the dual stream embodiments are employed. As such, the single 
25 stream embodiment may serve as an interim solution, and a suitable switch for such 
an implementation is any Class 5 switch that supports the appropriate interface. 

While the best mode for carrying out the invention has been described 
in detail, those familiar with the art to which this invention relates will recognize 
various alternative designs and embodiments for practicing the invention as defined 
30 by the following claims. 



-9- 



1610* 

USW0487 PUS 



WHAT IS CLAIMED IS: 

1 , A system for integrating call detail records for a multiple 

2 networlcenvironment, the system comprising: 

3 access manager control logic connected to a wireless network, the 

4 access manager control logic being configured to generate a wireless call detail 

5 record in response to placement of a wireless call from a call source having an 

6 identity; 

7 switching control logic connected to a wireline network, the switching 

8 control logic being configured to generate a wireline call detail record; and 

9 an operations support system having call detail record control logic 

10 configured to receive the wireless call detail record form the access manager control 

11 logic, to receive the wireline call detail record from the switching control logic, and 

12 to combine wireless and wireline call detail records that correspond to the same 

13 customer into an integrated call record. 

1 2. The system of claim 1 wherein the operations support system 

2 receives the wireless call detail record from the access manager in a first call detail 

3 record stream, and the operations support system receives the wireline call detail 

4 record from the switching control logic in a second call detail stream. 

1 3. The system of claim 1 wherein the access manager sends the 

2 wireless call detail record over a signaling network to the switching control logic, 

3 and wherein the operations support system receives the wireless call detail record and 

4 the wireline call detail record from the switching control logic in a combined call 

5 detail stream. 

1 4. The system of claim 1 further comprising: 

2 a wireless customer care center configured to communicate with the 

3 operations support system to retrieve at least part of the integrated call record on 

4 demand. 

1 5. The system of claim 1 wherein the wireless call detail record 

2 includes a mobile identification number. 
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1 6. The system of claim 1 wherein the wireless call detail record 

2 includes an electronic serial number. 

1 7. The system of claim 1 wherein digits are dialed at the call 

2 source, and the wireless call detail record includes the dialed digits. 

1 8. The system of claim 1 wherein the call source has a 

2 corresponding location, and wherein the wireless call detail record includes the call 

3 source location. 

1 9. The system of claim 1 wherein the call has a duration, and 

2 wherein the wireless call detail record includes the call duration. 

1 10. The system of claim 1 wherein the wireline call detail record 

2 includes a full call analysis including call routing information. 

1 11. The system of claim 1 wherein the wireline call detail record 

2 includes feature usage information corresponding to the customer. 

1 1Z: A method for integrating call detail records for a multiple 

2 network environment, the method comprising: 

3 generating a wireless call detail record in response to placement of 

4 a wireless call from a call source having an identity, the wireless call detail record 

5 being generated at access manager control logic connected to a wireless network; 

6 generating a wireline call detail record at switching control logic 

7 connected to a wireline network; 

8 receiving the wireless call detail record from the access manager 

9 control logic at an operations support system; 

10 receiving the wireline call detail record from the switching control 

1 1 logic at the operations support system; and 

12 combining wireless and wireline call detail records corresponding to 

13 the same customer into an integrated call record. 
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1 13. The method of claim 12 wherein receiving the wireless call 

2 detail record and receiving the wireline call detail record further comprise: 

3 receiving the wireless call detail record from the access manager 

4 control logic in a first call detail record stream; and 

5 receiving the wireline call detail record from the switching control 

6 logic in a second call detail stream. 

1 14. The method of claim 12 wherein receiving the wireless call 

2 detail record and receiving the wireline call detail record further comprise: 

3 sending the wireless call detail record from the access manager over 

4 a signaling network to the switching control logic; and 

5 receiving the wireless call detail record and the wireline call detail 

6 record from the switching control logic in a combined call detail stream. 

1 15. The method of claim 12 further comprising: 

2 configuring a wireless customer care center to communicate with the 

3 operations support system to retrieve at least part of the integrated call record on 

4 demand. 

1 16. The method of claim 12 wherein the wireless call detail record 

2 includes at least one item from the group consisting of: a mobile identification 

3 number, an electronic serial number, dialed digits from the call source, a call source 

4 location, and a call duration. 

1 17 . The method of claim 12 wherein the wireline call detail record 

2 includes a full call analysis including call routing information. 

1 18. The method of claim 12 wherein the wireline call detail record 

2 includes feature usage information corresponding to the customer. 

1 \9< A multiple network system for integrating call detail records, 

2 the system comprising: 

3 a wireless network; 
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4 access manager control logic connected to the wireless network, the 

5 access manager control logic being configured to generate a wireless call detail 

6 record in response to placement of a wireless call from a call source having an 

7 identity; 

8 a wireline network in communication with the wireless network 

9 through a control interface; 

10 switching control logic connected to the wireline network, the 

1 1 switching control logic being configured to generate a wireline call detail record; and 

12 an operations support system having call detail record control logic 

13 configured to receive the wireless call detail record form the access manager control 

14 logic, to receive the wireline call detail record from the switching control logic, and 

15 to combine wireless and wireline call detail records that correspond to the same 

16 customer into an integrated call record. 

1 20. The system of claim 19 wherein the operations support system 

2 receives the wireless call detail record from the access manager control logic in a 

3 first call detail record stream, and the operations support system receives the wireline 

4 call detail record from the switching control logic in a second call detail stream. 
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ABSTRACT OF THE DISCLOSURE 



A system and method for integrating call detail records for a multiple 
network environment includes an operations support system having call detail record 
control logic configured to combine wireless and wireline call detail records that 
correspond to the same customer into an integrated call record. Access manager 
control logic connected to the wireless network and switching control logic connected 
to the wireline network generate wireless and wireline call detail records that are 
received at the operations support system. Advantageously, combining the wireless 
and wireline call detail records forms an integrated call record. 
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inventor (if plural names are listed below) of the subject matter which is claimed and for which a patent is sought on the 
invention entitled: 

SYSTEM AND METHOD INTEGRATING CALL DETAIL RECORDS 
FOR A MULTIPLE NETWORK ENVIRONMENT, 

the specification of which: 

[ X] is attached hereto; or 

[ ] was filed on (MM/DD/YYYY) as U.S. Application Number or PCT International 

Application Number , and was amended on (MM/DD/YYYY) (if applicable). 

I hereby state that I have reviewed and understand the contents of the above-identified specification, including the 
claims, as amended by any amendment specifically referred to above. 

I acknowledge the duty to disclose information which is material to the examination of this application in accordance 
with Title 37, Code of Federal Regulations, §1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, § 1 19(a)-(d) or § 365(b) of any foreign 
application(s) for patent or inventor's certificate, or § 365(a) of any PCT international application which designated at least 
one country other than the United States of America, listed below, and have also identified below, by checking the box, any 
foreign application for patent or inventor's certificate, or of any PCT international application having a filing date before that 
of the application on which priority is claimed. 



Prior Foreign Application 
Number(s) 


Country 


Foreign Priority Date 
(MM/DD/YYYY) 


Priority Not 
Claimed 


Certified Copy Attached? 
(Yes/No) 























I hereby claim the benefit under Title 35, United States Code, § 1 1 9(e) of any United States provisional application(s) 
listed below. 



Application Number(s) 


Filing Date (MM/DD/YYYY) 











I hereby claim the benefit under Title 35, United States Code, § 120 of any United States application(s) listed below 
and, insofar as the subject matter of each of the claims of this application is not disclosed in the prior United States application 
in the manner provided by the first paragraph of Title 35, United States Code § 1 12, I acknowledge the duty to disclose 
material information as defined in Title 37, Code of Federal Regulations, § 1.56 which occurred between the filing date of 
the prior application and the national or PCT international filing date of this application. 



Application Number(s) 


Filing Date (MM/DD/YYYY) 


Status: Patented, Pending, Abandoned 
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Declaration for Patent Application (cont'd.) 



Atty. Docket No. 1610 OJSW 0487 PUS) 



I hereby appoint the following registered practitioners to prosecute this application and to transact all business in 
the Patent and Trademark Office connected therewith: 

Ernie L. Brooks, Reg. No. 26,260; James A. Kushman, Reg. No. 25 ,634; David R. Syrowik, Reg. No. 27,956; Mark A. Cantor, Reg. 
No. 30,614; Ralph M. Burton, Reg. No. 17,748; Robert C J. Tuttle, Reg. No. 27,962; Earl J, LaFontaine, Reg. No. 30,766; Ronald 
M. Nabozny, Reg. No. 28,648; Thomas A. Lewry, Reg. No. 30,770; John E. Nemazi, Reg. No. 30,876; Kevin J. Heinl, Reg. No. 
29,805 ; William G. Abbatt, Reg. No. 3 1 ,936; Donald J. Harrington, Reg. No. 1 7,427; Paul M. Schwartz, Reg. No. 33 ,278; Timothy 
G. Newman, Reg. No. 34,228; Frederick M. Ritchie, Reg. No. 18,669; Robert C. Brandenburg, Reg. No. 29,048; A. Frank Duke, 
Reg. No. 20,937; John M. Halan, Reg. No. 35,534; Jeffrey M. Szuma, Reg. No. 35,700; James R. Ignatowski, Reg. No. 26,741 ; 
Frank A. Angileri, Reg. No. 36,733; William G. Conger, Reg. No. 3 1,209; SangeetaG. Shah, Reg No. 38,614; Christopher W. Quinn, 
Reg. No. 3 8,274; Robert C. Jones, Reg. No. 35,209; David S. Bir, Reg, No. 3 8,3 83 ; Konstantine J. Diamond, Reg. No. 39,657; James 
N. Kallis, Reg. No. 41 , 1 02; Hugo A. Delevie, Reg. No. 32,688; Ralph E. Smith, Reg. No. 35,474; Michael S. Brodbine, Reg. No. 
38,392; Jeremy J. Curcuri, Reg. No. 42,454; Mark D. Chuey, Reg. No. 42,415; and John J. Ignatowski, Reg. No. 36,555; Pete N. 
Kiousis, Reg. No. 41,1 17; Gigette M. Bejin, Reg. No. 44,027; Stephanie M. Mansfield, Reg. No. 43,773; Mark E. Stuenkel, Reg. 
No. 44,364; Stephen F. Jewett, Reg. No. 27,565; Peter J. Kinsella, Reg. No. 39,729; Mark A, Thomas, Reg. No. 37,953. 

Address all correspondence and telephone calls to Mark A. Thomas 



at U S WEST, Inc., Law Department, 1801 California Street, Suite 5100, Denver, Colorado 80202, (303) 672-2737. 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that these statements were made with the knowledge that willful 
false statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may jeopardize the validity of the application or any patent issued 
thereon. 



Full Name of Sole or First Inventor MICHAEL J. FARGANO 



Inventor's signature ^7 ^ ^^T^X^- Date 3 1 *2-*Z J *7 *7 

Post Office Address 909 Sunflower Street Louisville. Colorado 80027 

Residence (same as above) Citizenship U. S . A. 



Full Name of Second Joint InvenJor^Q 

Inventor's signature 



Post Office Address 7105 W. 80 th Place. Arvada. Colorado 80003 



Residence (same as above) Citizenship U.S.A. 



Full Name of Third Joint Invento r PATRICK J. RICHARDSON 
Inventor's signature 




dk^r^^ — ^ d^ <y/f/<?<? 



Post Office Address 19057 Eas^fthiaca Drive. Aurora. Colorado 80013 



Residence (same as above) 



. Citizenship U.S.A. 



Full Name of Fourth Jo, 
Inventor's signature 



;can 




Date ^ 



Post Office Address 17 Amaranth Drive, Littleton. Colorado 80127 



Residence (same as above) 



. Citizenship U.S.A. 
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